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2 . Sj#^*l 

TFT LCD LTM230HL01 


3. status 

3.1 7[|o 

LTM230HL01 # #el| ^(A morphous Silicon) d A|#E©TFT;Thin Film Transistor) 

S rdlS Af-gst #-§- °y# (Color active matrix) d|2| TFT JEA|^xt 

(LCD;Liquid Crystal Display) ModuleO | cf. Module# TFT LCD Panel, ©# s|.sl#2( Backlight 
## Interfaced# Digital d# 51© £jdt# d^l ##°J LVDS 

d# m xl|gg 1,920*1,080 S.[±m #dt51, 16.7M2I d# *l#dt. 

3.2 

© FHigh Color Saturation 

© PLS Mode dl<d (£M2#r A|of©F 178/178) 

© FHD (1,920 X 1,080 §k±)2\ 518H&S 
© wLED 1-Side Edge BLU 
© LVDS S] E ttt||o|r^:(2pixel/clock) 

© RoFIS, Flalogen Free 

3.3 ###Of 

© MFM (Multi Function Monitor)# Monitor 
© cl | #33. # £tg7(# Monitor 
© Engineering Workstation# Monitor 
© ##7( Et#7| 

© Internet Surfing 
© HDTV 
© HEf 2|S7|7| 


3.4 


sr s. 

<o — 1 

At 

tf 4H 

U| 51 

#SSA|d 

509.76(H) * 286.74(V) 

mm 



a-Si TFT Active matrix 




16. 7M 

color 


d© 

1 ,920 * 1 ,080 

pixel 


st^His 

RGB Vertical Stripe 



S.[±3.7\ 

265.5(H) X 265. 5(W) 

jum 


SA|aH 

Normally Black 



#dE.| 

HAZE 47% 


Anti-Glare 


4 . 7 |#A^t 
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sr s. 

CD — I 

Af & 

Ef°l 

NOTE 


534.0x311 .7x12.5 

mm 

Typ 

^71| 

2100 (Max) 

g 



5.1 Af°t S3 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Storage temperature 

TSTG 

-25 

60 

°C 

(D 

Operating temperature 

TOPR 

0 

50 

°c 

(D 

Shock(Non-operating) 

Snop 

- 

50 

G 

(2) 

Vibration(Non-operating) 

Vnop 

- 

1.5 

G 

(3) 


NOTE (1) £f7l|^ of EH ZLijoll c^#cK 

(33 SEt 39 °C SJ (40°C01|A-| 95%RH Max3 SH&)) 
NOTE (2) 11ms, 1 times for ±X, +Y, +Z 
NOTE (3) 10-300Hz, Sweep rateUOmin, 30min for X, Y, Z axis 


Performance Specification 


-too 


(0.95)80 


A 


O' 

£ 

5 * 

+■» 

£ 

3 


60 


40 


OPERATING RANGE 


K 


\ 


\ 


20 


-32 5 , 5) 


-40 


-20 


STORAGE RANGE 

0 20 40 

Temperature ( ”C) 


60 
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5.2.1 TFT LCD MODULE 


(VSS = 0 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage 

VDD 

VSS-0.5 

5.5 

V 

(D 


NOTE(1) 


5.2.2 BACK-LIGHT UNIT 


(Ta=25±2 °C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Note 

Converter Current 

IL 

- 

360 

440 

mA 


Converter Voltage 

VL 

- 

42.9 

46 

V 



5.3 LCD XUS S3 


ITEM 

Unit 

Min. 

Max. 

Storage Temperature 

(°C) 

5 

40 

Storage Humidity 

(%rH) 

35 

75 

Storage 1 i fe 

12 months 

Storage Condi t ion 

-. Prohibit direct sunl ight 

-. Ventilation in storehouse and Control changing temperature is 
within 1 imi ts of environment 
-. Put it on pallet, don’ t put it on floor. 

and store them with removing form wal 1 . 

-. Don't wet Out-BOX and avoid rain. 

-. Without condensation. 

-. Etc. Avoid harmful Condition. 


5.3.2 SOI S2fi xHEI 

Long -term More than 3months Storage or Low temp. Delivery/under 5°C Storage, 

Storage Process -»• On the 20°C 50%r H Condition , More than lOhr release. 
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6 . 

Note (5)2| ^ o|| AH 

: EZ contrast(Eldim f±), RD-80S(Topconi±), SR-3(Topconi±) 

PR650(Photo Research!!) 


Ta= 25 ± 2 °C , VCC=5.0V, fV=60Hz , f DCLK=59 . 1 MHz 


ITEM 

SYMBOL 

CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Contrast Ratio 
(center) 

C/R 


600 

1000 

- 


(2)2| © 

Response time 

On/Off 


- 

16 

- 

ms 

(3) 

G to G 


G to G 


- 

12 

- 

ms 

RD-80S 

Luminance of 
(center 

Wh i te 

) 

YL 


200 

250 

- 

cd / m 2 

(2)2| © 

Cross Modul 

at ion 

DSHA 

Normal 
( <b=o, 
0=0) 

- 

- 

5 

% 

(4) 


Red 

RX 


0. 660 





RY 


0. 330 





Green 

GX 

Viewing 

Angle 


0. 310 




Color 

Chromat ici ty 
(Cl E 1933) 

GY 

TYP. 

0.620 

TYP. 





Blue 

BX 


-0.025 

0. 150 

+0.025 


( 1 ) , (5) 

BY 


0.040 



Wh i te 

WX 



0. 313 





WY 



0. 329 




Color 

Temperature 

Tc 


- 

6500 

- 

o K 



Hor. 

0 L 


80 

89 

- 



Viewing Angle 

e r 

C/R>10 

80 

89 

- 

Degrees 

(D 

Ver. 

4>H 

80 

89 

- 


<DL 


80 

89 

- 



Br i ghtness Un i form i ty 
(9 Points) 

Bun i 


- 

- 

25 

% 

(2)2| ® 

F 1 i cker 

** 

F 


- 

- 

8 


(6) 

Color Gamut 



70 

72 


% 


Gamma value 



1 .9 

2.2 

2.5 




^ NOTE. Flicker spec. s h ¥f= AtS¥ LH¥ StEPI^OIDt, Customer specO||¥ 

efamxi 
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NOTE (1) 

A |o|:Zj( Viewing angle)s| S°| : C/RO| 10O|M£|^ A|7to| w°| 
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N ormal Line 


<|) = 0° 0 = 0° 



NOTE (2) 


ACTIVE AREA 
(480) (960) (1440) 


i j 

i i 

(270) 

(540) 

(810) 

point 

© 1=1 1 ■=< I ( C/R : Contrast ratio) 

: §o h ( Point ®)o\\M Whi te^EH(GMAX)^ Black&EH(GMIN)2| §°|. 


©^ © 0 

© © © 


o 


test 


WHITE &EH ¥|£ 
et^^OIIAH BLACK &EH 
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(D White ?|££| SS|(YL) Point ©)a| white ?|£(YL) * 

© Brightness Uni formi t y ( Bun i ) : 

hS&£| 9?H2| o |- bH af- ^o| SsI&dK 


Bun i = 


B min 

1 - 

B max 


x 100 


where, Bmax = Maximum brightness 
Bmin = Minimum brightness 


NOTE (3) 

Response time)a| §°| 

: s|-ao| EH ah g+oH! EHoll ^[^o\ io%ah 90 %a[-o|^ a|t}°| fj- 



NOTE (4) fT-i- Sr 'Ll (Crosstalk ; Crosstalk modulat i on) —I §2|(DSHA) : 
oi°| 2 | Pattern^! a|§H 7 |-a|xho^ ah ujg 

Crosstalk TilfT ty-g 

I Y - Y 

Crosstalk Modulation Ratio(D SHA ) = - — — — - x 100 (%) 

Ya 

Where 

Y a , Y b = €1 2° Viewing Angle (-^-S area 4 / 12mm) 

Black Bar o| 2 .|£| back ground pattern-c- Gray 1~63 S°|# if. 
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® Horizontal - Crosstalk 
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L 



◄ 

* 2L/3 

► 


ii 


t 

H/2 

i 

> 

r 

Darkest Pattern 
(Gray 0) 

O Ybi 
O Yb2 

V 



® Vertical-Crosstalk 


L 



◄ 

„ L/2 r 



“ i 

1 

L 

r 


Darkest Pattern 
(Gray 0) 


2H/3 

V 

OYei YbbO 
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NOTE (5) 

I.^S A|7} 

© 30S 0|AJ- 

© 15i ?|i 10S3 ?|i cHb| S A H ®|i°| Hj5|.7|- 0.5%O| 3|-7[- S|S 

A IS (| Lumt-10 - Lumnow | / Lumnow )*100 < 0.5 7 \ E|S A lZ} 

Lumt-10 S 1 OSS ?|i , Lumnow S id A H ?|i 


2 3EZd 

1) #^2£Zd: Si : 25 °C +2°C 

2) ^4, u^1|2d), 


Photodetector 

Field 

BM-5A 

2° 

BM-7 

2° 

PR650 

1° 


Photodetector 


TFT - LCD Module 



BM-5A : 50cm 
BM-7 : 50 cm 
PR650 : 50cm 

LCD Panel 


The center of the screen 
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LCD Panels S^o| o^m 


® 31 ^§M(SG029300)<4| 




ACTIVE AREA 


(480) (960) (1440) 



(270) 

(540) 

(810) 


1 + 2 DOT Horizontal &l£i z r 1 ll 
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7.1 TFT LCD S# 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Power Supply Vol tage 

VDD 

4.5 

5.0 

5.5 

V 

(1) 

Interface Type 

LVDS 

LVDS 


Power Consumption 

(a) Black 

- 

1. 0 

1. 1 

A 

(2), (3) 

(b) Whi te 

- 

1.1 

1.2 

A 

(c) 1-DOT 

- 

1. 2 

1. 3 

A 

Vsync Frequency 

fV 

49 

60 

75 

Hz 

2pxl /elk 
(5) 

Hsync Frequency 

fH 

54.2 

66.0 

83.8 

kHz 

Main Frequency 

fDCLK 

56.4 

67.3 

83.0 

MHz 

Rush Current 

IRUSH 

- 

- 

5 

A 

(4) 


NOTE 

1. £|^#£1|0| CM| 0 1 BH gJ E|-0 1 °1^E|0d °j# ^( Vss = ov) 

Input Voltage Ripple < 500mV 

2. f v = 60Hz, focLK = 67 . 3MHz , V DD = 5V, DC current 

3. 4;td|2^ *1|a. s||EH 


(a) White ±41 Ed (b) Black 41 Ed 



(c)Dot (Sub-Pixel CheckerHEd 
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4. (5VR 1 #, rising time =470as) 

2SK1059 


INPUT 




Note : Control Signal : High(+5V) — >Low(Ground) 

All Signal lines to panel except for power 5V : Ground 

The rising time of supplied voltage is controlled to 470us by R and C value. 

5. Main Frequency ^ Spread-Spectrum o|a|-§-°| 
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7.2 S £|o|H (Back-Light Unit) 


Parameter 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

LED Forward Current 

If 

- 

90 

110 

mA 


LED Forward Vol tage 

Vf 

- 

3.3 

3.5 

Vrms 


LED Array Vol tage 

Vp 

- 

42.9 

46 

V 


Power Consumption 

P 

- 

15.5 

20 

W 


Operat ing Life Time 

Hr 25 °C 

30,000 

- 

- 

Hour 



** SS DATA-^ CONVERTER SS SPECO| oft! LED T I LECHI SPEC 

** $t7H°| TILES' 4SH 13SI1S. # 52EAS LED7f hHH^M °jS 
** LED Channels 90mA, 42.9V 

** Brightness 250nit recommend @ 90mA DC Cur rent (Full Dim Condition) 

N0TE(1 ) LED^rS-Er LED S# M#SS^|Al a| ^^0^ S&H S?|°| 

50% 0|§( 1+7 IS S a|7}o^ go|sr ( LED t(S S e Ha|) 


7.3 Converter Output Pin Assignment (Connector : 1.25 WTB CONN . ( 6p in), Molex) 


Pin NO. 

Name 

Descr ipt ion 

1 

RTN 1 

LED return channell 

2 

RTN 2 

LED return channel2 

3 

Vin 

LED power input 

4 

Vin 

LED power input 

5 

RTN 3 

LED return channel3 

6 

RTN 4 

LED return channel4 
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8.1 TFT LCD 



8.2 Back Light 
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Pin No 

Symbol 

Function 

1 

RXOON 

Negative LVDS differential data output 

2 

RXOOP 

Positive LVDS differential data output 

3 

RXOIN 

Negative LVDS differential data output 

4 

RXOIP 

Positive LVDS differential data output 

5 

RX02N 

Negative LVDS differential data output 

6 

RX02P 

Positive LVDS differential data output 

7 

GND 

Ground 

8 

RXOCN 

Negative LVDS differential Clock output 

9 

RXOCP 

Positive LVDS differential Clock output 

10 

RX03N 

Negative LVDS differential data output 

11 

RX03P 

Positive LVDS differential data output 

12 

RXEON 

Negative LVDS differential data output 

13 

RXEOP 

Positive LVDS differential data output 

14 

GND 

Ground 

15 

RXE1N 

Negative LVDS differential data output 

16 

RXE1P 

Positive LVDS differential data output 

17 

GND 

Ground 

18 

RXE2N 

Negative LVDS differential data output 

19 

RXE2P 

Positive LVDS differential data output 

20 

RXEC- 

Negative Sampling Clock (EVEN data) 

21 

RXEC+ 

Positive Sampling Clock (EVEN data) 

22 

RXE3N 

Negative LVDS differential data output 

23 

RXE3P 

Positive LVDS differential data output 

24 

GND 

Ground 

25 

NC 

No Connection(DVR AH§ : CE) 

26 

NC 

No Connection(DVR Afg : CTL) 

27 

NC 

No Connection 

28 

Vdd 

Power Supply : +5V 

29 

Vdd 

Power Supply : +5V 

30 

Vdd 

Power Supply : +5V 
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9.2 £|- SA|A1|AHI^0| ^ 




DATA SIGNAL 

GRAY 

COLOR 

DISPLAY 




RED 







GREEN 







BLUE 




SCALE 



























LEVEL 



RO 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

GO 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

BO 

B1 

B2 

B3 

B4 

B5 

B6 

B7 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 


BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

- 


GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 

BASIC 

CYAN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

COLOR 

RED 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 


MAGENTA 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

- 


YELLOW 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 


WHITE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RO 


DARK 

t 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1 

GRAY 
SCALE 
OF RED 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R2 


























R3~ 


























R252 

1 

1 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R253 


LIGHT 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R254 


RED 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R255 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

GO 


DARK 

t 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1 

GRAY 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G2 

SCALE 


























G3~ 

OF 


























G252 

GREEN 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G253 


LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G254 


GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G255 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BO 


DARK 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

B1 

GRAY 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

B2 

SCALE 


























B3~ 

OF 


























B252 

BLUE 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

B253 


LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

B254 


BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

B255 


NOTE 

1 . Gray §2| : 

Rn : “J’iJ’Ail Gray, Gn : ^ah Gray, Bn : 2|-?TAl) Gray (n=Gray level) 

2. : 0=Low level voltage, 1=High level voltage 
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SIGNAL 

1 TEM SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Clock 

Frequency 1/TC 

56.4 

67.3 

83.0 

MHz 

( 1 ) , (2) 

High Time TCH 

3.5 


- 

nsec 

Low Time 

TCL 

4.5 

- 

- 

nsec 

Data 

Setup Time 

TDS 

2.4 

- 

- 

nsec 

Hold Time 

TDH 

3.4 

- 

- 

nsec 

Data Enable 

Setup Time 

TES 

4 

- 

- 

nsec 

Frame Frequency 

Cycle 

TH 

- 

16.7 

- 

msec 


990 

1010 

1040 

1 i nes 


Vertical Active 
Disply Term 

Display Per iod 

TVD 

1080 

1080 

1080 

1 i nes 


Vert icle Blank 
Per iod 

TVB 

25 

31 

38 

1 i nes 


One Line 
Scanning Time 

Cycle 

TH 

990 

1010 

1040 

clocks 

2p i xe 1 /clock 
(3) 

Hor izontal Act i ve 
Display Term 

Display Per iod 

THD 

960 

960 

960 

clocks 

1920 

1920 

1920 

pixels 



Note (1) Test Point : TTL control signal and CLK at LVDS Tx input terminal in system 
Note (2) Internal VCC t 5.0 V 7|^ 

Note (3) A l DE UDEf ^7| # 7|-xlo|: 1J-. 
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10.2 °Je^|o|^ fits | e|-o | c|-o|ojziH(DE Mode) 


17 / 24 
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10.4 ## €=/ 2 -— #4-] (Power ON/OFF Sequence) 

: Latch-upOM LCD H#£| DC operation# sj-7| opHaf 




NOTE 

(1) S#cH| Ajs* °l7p&F^ 2## V DD af ©tcF 

(2) LCD L H Oil A-j a§=£| LCD7f #^E|7| £1(41 ^ = * 

7=1 L_|- 2«nf H7| #C4| LCD# # eh, S|-^0|| NOISETf #^1,F 

(3) V dd 7|- Sj7|-si °lB-jn||o|iL # 27 |- #o|7|-x| p># £J-eH (I nterface Signal FHigh 
impedance)^, S'# Ti # 7A. 

(4) Power Off# *H Power OnSPI *±o\\ *f|#o| £t£1# # #S. 
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